Forensic patients with schizophrenia who had carried out a homicide scored higher on a measure of moral cognition (MFQ-30) than other violent patients. Neurocognitive impairment was associated with homicide by mediation via higher scores for in-group loyalty.
Dear editor
Moral cognition may play a paradoxical role in acts of homicide by patients with schizophrenia. There is an established literature on the psychology of moral cognition, including moral foundations theory (Haidt, 2007) . Violence and homicide are rare in patients with schizophrenia although there is an association (Fazel et al., 2009) . The mentalistic concept of legal insanity (an innocent intent) has been widely accepted for centuries. Both loss of contact with reality through delusions and hallucinations and confused moral reasoning are accepted mitigating and explanatory factors. Empirical evidence supports an association between violence and delusions and hallucinations (Coid et al., 2013; Keers et al., 2014; Ullrich et al., 2014) but the form and content of the associated moral reasoning has not been investigated. Understanding whether impaired neurocognitive ability and moral cognition in schizophrenia are associated with serious violence could have implications for risk assessment and treatment (O'Reilly et al., 2015) .
We hypothesized that (a) higher scores on moral cognition measured by the Moral Foundations Questionaire-30 (MFQ-30) (Graham et al., 2011) could account for a significant amount of the variance in homicide outcomes amongst forensic patients with schizophrenia and schizoaffective disorder; (b) neurocognitive impairment might influence homicidal acts in this group by impairing moral cognition.
We carried out a cross-sectional national cohort study using multivariate analysis (MANOVA) to test associations between homicide and moral foundations . All inpatients with a diagnosis of schizophrenia or schizoaffective disorder (SCID) and a history of violence were approached, 44 (22 homicide), 34 (19 homicide) of these were found Not Guilty by Reason of Insanity (NGRI). All gave informed consent. The MFQ-30 measures care-harm, fairness-reciprocity, in-grouployalty, authority-respect, purity-sanctity and two super-ordinate composite factors individualizing and binding (Graham et al., 2011) . Neurocognition was assessed using the Matrics Consensus Cognitive Battery (MCCB) (Nuechterlein et al., 2008) .
One-way MANOVA (Table 1) for all five foundations and the superordinate composites showed that patients who committed homicide scored significantly higher on the MFQ-30 (Pillai's trace 0.376, F (5, 38) = 4.587, p b 0.002), specifically on in-group-loyalty, authority-respect and the binding factor. For the NGRI sub-sample one-way MANOVA showed that those who had committed homicide scored significantly higher on the overall model (Pillai's trace 0.472; F (5, 28) = 5.013, p b 0.002) and also on in-group-loyalty, authority-respect and the binding factor.
To examine relationships between neurocognition, moral cognition and homicide we used mediation modelling (Hayes Process model 4; Hayes, 2013) . Lower MCCB scores were related to homicide via an indirect mediation pathway with in-group-loyalty as mediator (β= − 0.0326, 95% CI −0.0860 to −0.0072). Higher in-group loyalty scores were associated with homicide even after adjustment for MCCB (beta = +0.2213, 95% CI +0.0467 to +0.3958). These effects were stronger for the NGRI subgroup.
This is the first study to demonstrate that moral cognitions as measured by the MFQ-30 are associated with homicide in forensic patients with schizophrenia and schizoaffective disorder accounting for 37.6% of the variance in homicide in the total sample, 47% of the variance in the NGRI sub-sample. Patients who committed homicide scored higher on in-group loyalty and authority. Moral cognition appears relevant to the study of serious violence in schizophrenia. This may be partly explained by the associated neurocognitive impairment in schizophrenia. Neurocognition had an effect on homicide that was mediated through the in-group loyalty foundation.
The MFQ-30 is a measure of dispositions. This is the first time it has been used in patients with schizophrenia. It remains to be shown that the moral cognitions identified here were the beliefs relevant to the acts of homicide, including delusions, hallucinations and emotions (Kennedy et al., 1992; Coid et al., 2013) .
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